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1020030025997 g|JJ: 2003/5/30 

[SVAIW] 1. SSf.AI-SA||/H(£e)_1g 2.flS§_1g 



1020030025997 #^ 2003/5/30 

£ Ji4 v)M)*}JZ ^W^Vf- ^ -§^H1 4M*1 7fl^}, 

7} ^i#e]y ofl £345=3. sj^ 7H^>7fl -g-g- ^<ys)^ 

Jffi^^, ^-71 ^I2^^a^l -tf^-cr -8-71 ^l)2#e]y iJH # 

71 -g-g- ^-g-£)E^ # 7 j ^ 2 #^tiS] ^» ^ifl^Jl, *Hi£3'£iH3t- 

#€7^, #7] afl 1 #^JM %£L3,, j=^£ ^ 

^* ^1-g-^H A ^#^r ^*Hr ^^^-1" £W*r 3^ ^HJiUL *>fe #-g-JL 

[cfll£] 

£ 2 



1020030025997 2003/5/30 

^}-§-al A £ Hj^^l {Forming apparatus for rheoforming method} 
5- & ^3 ti J:-§-Ji ^^Hr n^, 

l: JEtiV^- 11: ^^>7)^V ^r-g- S^*] 

. 12: 21: *l] 1 #ti)li 
22: 42 23: 

3: 41: *l] 1 ^£2:^^! 



" 1020030025997 W- 2003/5/30 

44: A] 2 6: 
7: Sslli 

<14> £ ^tg£ a>-g-JL >8$#*H ^-2.3*1, >±4 ^Ml^Mlfe vMrfcl ^ 

<15> aJ-g-jL ^^( r heoforming)°m v]^ &5L$x) ^ tiV-g-JL 

^ ^s]E]( s lurry)l- ^ ^ fe*H ^ejjojq. *l]2^Kr 
?H4. w>-g-ji ^ «J:-§-^ ^£414 ^#4 

£*fl$ #e1H4 ^4iH^(thixotropic)tt ^ 4^ 

$o\] s]*IH£. 4¥4JI, -f^^M ^#4 ^*S4^ 0 1 -g-oltf: # 

<ie> oie^ ti}-g-j7 #-§--§- ^^(thixoforming)4 4^1 /•£-§--§- ^ 

4*1 !>-§--§- #4^ #^51 44^1* ^, °1 fe4?i 

5. ^ssRr 4^^ ^4. 



" ' 1020030025997 #3 44: 2003/5/30 

H44 ^4^1 »)n 44 4^* 44. "fl-i 1-4, 4-g-:n/4-§-§- 4^ 
°)14 4-§-4b #^s]^ -g-8- ^M.4 4£ -&5144 o. 7 ^ HS o] #44*11 

^#3b -g-g- ^-#4 4 4# ^ o iJI) oh 44 401 si ^ 

o] 444 ^ 44. ^ j #3 si 7} ^44* 44 4#€ ^ VHK turbulence) 4 44 

01 44 , ^440114 ^44 ^ + o i o_^ ) ohi 44 4# *Hf-*H4 71^ 

7-14*14 ^ 5d4. ^ *H1:e -S-^ <r^°) 4^44 7fl*i s|4, 4#4 4 
t)13>44 4444 ^44^, ^4 ^44-7}- 7>^44. °H1 44, 4^4 ^ % v 
§•4 4^£4, 44 44 4ii #4 #44 4^7fls4 &4. 

<18> ^Efl^l tiV-g-JL 4^4^ _g..g. 4444 nfl<*(| ^JL oj}^ 0I44 £51^ 

i244?| 014 444 ^44(dendrite) 442:41- 44 "H"-^ 4 Sh§%2 ^ ^ °fl *144 

QAS. ?H53-°4, 1244^.0^ 714^ ja4^ (mechanical 

stirring)4 444*1 (electromagnet ic stirring), 7j]^ 4#^, *1^r4, ^L^4 

s-b 44^14 4-B-444 443 44 (agitation) f-4 4-§-4 

$4. 

<19> <W -&4, 4^-4 43,948,650:^1^ ^^-JL# (liquid-solid mixture) 

-8: 4s4b 4^ 4 ^ 4*14 711444 5^31, °1 4*?H14b :n.444b 
^4 41- 444 H4444 44444. SE^r, 71144 44^ #&1el 4^44b 
-g-7H J7-6A ^oj^ 4-Efloii4 ja4-g-oii oi^ii Hti>4b dl, 4 ja4-g-^ ^4 

4 ^4-1- 7>4 31-"^ ^4#1 *H^4 4^4^3.4 44 ^44 4 

^4^4 4314 ^44 ^» ^447lb 444. 4714 4-8: «^1^1r 444 
3H14 44 1144 ^44 ^4^3)1- £31*H °1* 44 ^44 44# 



^ 1020030025997 ^ 2003/5/30 

-8-71 iflS] -&J£^i7l- Ir^^^H, vfi4M ^^>7l nJI^-ofl ^ Al^V g ^ 

^7117} Bfl-f ^» 
<2o> ^14,465,118^^1^ «V-§-Jl ^ #BiHl (semi-solid alloy slurry)^ 

3^ ^ ^17> 7flAl£lol oj^^l, 3^1- ^ &X}7]% 917} tfl^l £*>sL 

^ *s^si<h sie.**, ^4 *iM#H4i*r ^4^7> ^ ^# ^-§-Ji "t^- 

^-^ol ^tg ifls. -f.^}^ ni^ ^zj- pflu|^oil <^fl ^^(solidification 
zone) ,8: *M , °W1 QA?}^ ^]7> ^<Hl £]*fl *>7RH ^x]^ 

Pf. H^Cfl, o]e^V ^ ^Hl flo^^, ZL 71^-^^ 7l#^ A>Aj-£. _g-j7 7 j- 

^oi ^-woflA-i <£^H ^*Hr 3*14, <2^*H 

4- ^ 6 W£}, ^} 7 )^ 917} o]^ c^o^ o)v) ^7] -§-711- ^44^ -g- 
7) 4*fl ^-5-4 ^^-e^^Sl ^£^>7> ^sMl HA)7} 5^4. 



- ' 1020030025997 #5j 44: 2003/5/30 

<21> o) til-g-J7/«Kg--0 ^ig^o- 44 ^-ol > r}^^) ^444 ^ = 

*}^*V ^-ol oln] tg>$^ ^^. 4^]^ on- AV-g-^nf^ 

7)^ A}^ e ^H] -J7 01^ ^-^j- fi^S| ^0]$ -.^1^ ^jt o}t}. 

<22> 4,694,8813^ 4^" f^4 51 ^ 4£r°l 44 Aj-Efls. ^44^4 44 

# 7}<14 444^ °-^4 <^444 ^44 444 f£5 H944?l 4^- 

<y 7 HH 443^ ^44^ -r44 2?!t 444°-5-4 tij 

-§-§- (thixotropic materials)!- 4^4tt 4^ 7flA]^>ji ojcf. 

<23> <H£ s 7] ] 3f 11-33692^^1^ «*144 £H -f-B ^^14 50°C 

44 ^ £51^4 -g-e-^^f-i- -g-7H ^og^j. ^ -g-g-^^ol ^45^ 4444 

^o]s_ <yj=L 7 > qqg ^rz o}*}^ s]^ a]*, ^ 3^ on^-Aj 
4^r 43H4, 411- ir<H 2:^4 ^4 Sl§fl, -g-g-#^ofl 7 }4 44 44*1 

4444°-S4 ^444lW #^S4# 7>4 tiv-g-j7 ^i-g- ^ #43« 42:4 
4^°1 7fl4^<H 5*4. ^44, 4 4^44^, ^§-44^ ^4 ^°1 443L7H1 ^ 
44^ 4^44 £4^^ 43144 4*11 4-g-sli 514. ^4, ^4-8:51-1- °J]44£5i 
-a.4 ^ 44, ^44 ^4^4* ^4. 4^, f-4°fl, 44^ ^^4 44 

4^1 4^4. ^4 4M4, £444 ^4^4 s^o] 1-^4-7)1 44. 

<24> SE4, 44 ^7fl^-4^ 44^10-1285163:4 7H44 444^4 4^4^14 

-§-44^-1: ^7H1 ^4 44 4^4-S 4^1 ^44^ 44444 43 

3444 44s 4^44 -§--§-^-#41 444 4444. °H 44 4^44 4^^^ 
444^4 444-^4, °^44 44i4 4^4^ 71-4 ^4^44^1 
^44 ^, ^4ir^r 444^ 4^^44 #-§-^^^r -g-44°114 ^4444 



^ - 1020030025997 #^ 2003/5/30 

30^ ifl^l 60£?i -^^ltAS^ %7] ^^1^ #-§~§-#^ £^4. a^M-, 

°1 H c^°11 ^*fl 5L71tt ^ lOO^molJL, ^iAAl^H ^ 

^ 3.7} o}#$] -g- 7 H ^7} 
<25> ^45] ^]6,432,160^^^ HtiV^- ^Ajofl ^^tH ^Hf-o^.M| ol-g-g- 

^ *ll2:*Kr M-i: 7flA]^ji 014. ^fl* o.jiLfe, -g-g-^-l: £^-g-7l 

(mixing vessel H ^, ^-g-7l j7^^ aim.?) (stator 

assembly)* -g-7H*l -g~g-^-## ^^U) H^H^H #^*V 71^}^ 

(magnetomotive force)# sHH^JI, ^f--g-7l ^ofl -%-7] ^ -g~g-^£} ^ 

^^Ml S^Hr *hg~§- ^ »\% *M (thermal jacket)-!; ^l-g-^H -g-g-^r 

^, (solid fraction)^! ^-§r nfl^ W>s. ^Rt5}£^- jl^c-l ^7} 

45r 7l^^-ir ^tfKE^ *>fe H <H 

ol-g-^>JL $14. ^, -g-g- 3^5: ^a.^ 6j,^ ol^ S ^-5,71- i^SM" nfl^^ 

^ ^ 7}5f£S ^7] -g-Jl^ ^ofl nfs ^^o.^. ol^l] ^Z]-^ 

^21- ^SAlTi^ #7> Z}-^ S]^>7l <H^4. SE^, <>H1 ^ £ 

^ S^JE %7] ^}*\°\ £n:o] o}^ ^H^KO. ^-§: 

^7l O^O-d^ ^-g- -g-7l5.Sl ^ ^rO.^ -8-71 



v ''l020030025997 . %:% %A- 2003/5/30 

<27> ci\^% 7\^%°\ «fl^*>7l £ ^7Rr tfl^^«1#^ 

^2003-13515^3. til-g-Jl #^-g- tH^H' w o v ^ ^ a #*1# 

<28> ^ ##^ *\Q ^ ^^11- «fll*1-7l ^4 nH^jI 5<H^ 

• ^41 ^ 7^, 7l7jl^ #:gS| ^\ ^ 

. 3^§<3] ^ ^lSARV ol^^. ^ ^tt tiJ-^-j; afl^ 

<29> £ hv^4 7KH tfl^.^e>» ej-ji, oflM^i # 

H ^ 5a^, ^1^1 ^#^2] ti>o.j7 ^1^>7] ^ Hl-g-Jl ^%#*1«- *fl 

^*h=- ?H4. 

^ ^ #-g-i 

#?1 ^ll^Sl^ ^^HS ^*-7>^7fl l^ul, -8-4 ^#°1 

3^ 42#&)ti-4, #7l ^l2#^ysl -g-8- ^-g-J^ ^^l £^7l## 

#7l -8-8- =r-8-35^ #7] ^I2#e]ysi ^# ^ifl^ji, #3 

7>tf*Hr #^4, Aj-7] ^ ! ^SIH 51 %SL5L, 

#3 31- °l-g-*H «§#«Hr *§-¥-!■ 3L^Rr ^-1: *>^r 

#4aL #^#^11- 



1020030025997 #^ %A'- 2003/5/30 



<33> £ SE 4# ^Ofl S)*}^, #71 7fl 1 ^J^tt Aj- 7 j 

S 7><y-£]^ #333 f£f *fl 1 ^r£S^^l7> Jf-7HI *r $14. 

<34> ^ t£ S.^lo11 %A H«V^-fe #71 Tfl 2 #elyo]i -g-^^ol 

^^S]7l o]^ ^71 ^g- °l7m ^ 5114. 
<35> ^ g: cfa ^ojj o^}^, ^7) Hl-tiV^-^ ^-71 ^1 2 #5^1 .-8-8- ^°1 

5L^ofl ^^7H>t ol7>^ *r °A4. 
<37> en 4s ^^Hl A o V 7l SltiV^ ^7s>7l^ 0]7>1- # 7 j 

711 2 i^S] -g-g-^o] Jl^c] 0.001 ufl^l 0.7°fl ^11- nfl^H x]^^- ^ °>4. 

all 2 #Bl a. -g-g-^^ ji^c] Q.OOl ifl*l 0.4^1 oil- afl77}xl ^ 014. 

<39> ££ eft S.^H1 Sl^, ^"71 Sti}^-^r ^7>7l^-5l 9j7>f- *H 51 # 7 ] 

*11 2 ^^1 JL^ol o.OOl o.H oil- nfl^xl ^ 01 cf. 

<40> ^rx$$) 4= 51^^, ^-71 7)1 2 #5^W 1^ -g-^^ 0.1 vfl^l 

0.751 JL^dfl.ol-i «fl^l 544. 



'-•1020030025997 %% °AA- 2003/5/30 

<41> ol nfl, #7] 4 2 #5^1^ 2 2:^^17]- ^ ^-7}S\jL, #7l *\] 2 #3 

<42> ZLS]J1, ^-71 *fl 2 £3E. 2:^ #*lfe #7] 4| 2 ^4 ^ 

<43> £ S Ufa S-^oJ] ^"71 2 ^ ^71 2 

.43 -g--g-^# 0.2°C/s 4*1 5.0°C/s^ ^£5. ^Zj-Al.^ ^ $U, wj-eJ-^Tim, 0.2 
°C/s 4*1 2.0°C/s^ ^4*1^ *r $14. 

# ^*Rr *H-JL % 3H4. °l*HHfe ^ 

4. 



'1020030025997 #^ 2003/5/30 

W^-k *}#*Kr ?H4. ol a), ^>7l^- rtfA] ^4 ^o] ^ 

£ 5A4. ^11- ^rf ^Ml^l 4^-4 Tj-tf. 

<47> ^ ^^}7l^ <?17H1-^ ir&Wa 4^ ^^H ^^7l^ 

fe ^71^ 0)^704. 

<48> £ lol|A^ £ ^ 44 Tj-Ol, -g- -g-^4f o. TpoflA-1 .^yofl ^^Cf. 

fe ^Efl7> 1 ^ ^4, #^-4 °H1 H^fe ^ 4*~U, -§-g-^r4 ^4 

A o V 7l ^7>7l^- Htilol ^^fl^ ^ S o ijL> g:^ -g-^^o] ^S]j7 5>lfe £^ofl 
?i^7)^ JS4°1 ^ £ o}^ 

<49> o^Tfl 4> 7 1 ^tLofl -g~g- ^ogo] ^S£]7l *H ^^7]^ 

44, -§-&■ ifl^^^S] 3:71 ^rJL^SLS. ^^«-E^ 

#4*1 ^4*H 4^r4 ^ahi t^m ^ $14. 

<50> ^Jdofl -g-g-^"^ ^^^7] O]^ gc^ ^ojjjj. ^Ajoll 7i7>7l^ ^7^0. 

5*1 % y a V *V 2:71 iH^-g-O-S ^l«fl'lfl^ -g"g- S^^l -g-g- ^Ol £ ffiUVSl 

<H -g-g" ^ *4H44 ^Ti^o]- WJl-eTll ^t^M-al, #Sl«- ^<M4 2,71 -g-JL^ ^ 
ol ^7llSl7l nfl-g-^m. 



I 

^ 1020030025997 #3 2003/5/30 

<5i> s*v ; ^ js^ji oi^ .g-g- ^4 t^s] #e]ti ^401 cfl^- <i^lg:o] ^ 7 > 

«H £JE» ^^)7\) £4. ^, ^€ -§-§- ^r%4 

711 3^ 3M4. #£fl7l#*o11 o]^ -g-g- t^o] -g. 7 l vfl^4 ^ 

-§-71 tfl«H 3:71 ^^^Tfl 5U, Ol 2:71 -g-Jl#^^Ei ^4^ ^ 

AS ^^}7ll Slfe ^Olcf. 
<52> 4^ <£e^ -§%[L#<14 #3*H A^<g ol^ ^_ ^B^ti.^ tt^oflAi 

51 -g-'-g- #^t3 ^7l -g-JL7> °^ ££i -§-S^ol #^44 ^711 ElJl, o]o]l 

45} -§--§- i^z}^ #4 (-g-Jl^^ 1/400 3 £4| 

sfl^Hr ^£^1 7>^^>7fl £4. 444, #efl7l^H4 £°1 #3 

y o] wig aflA-i £«j MJr^sl^ ^7l -g-;n§^ 0 ^°1 & 

711 ^U, #3* *fl4 ^^f 4*1|7} ^fl* AS ^r*>7fl ^£7} ?W=)*r 

°oH V # 44\H4. ^1 i^Sl^ *14^r ^ ^ 1 4*1 102:. ^-£^1 ^ 

4*H1 1-444. °H 44. 4^ ^« 4^1 -g-§-#^ #z])o\) 4^ ^ 

4t11 ^34, £3*1 ^>8^J£4 ^7}s. 7]z)±= *fl-f #44t11 

# l^cH H^£14 ^^^AS ^#*H ^^41- ^^4t11 £4. 

<53> oji=. -g-g-^oj ^^-5]J7 oJ fe S_^6\) ^471^-0] o]7>4fe ^°ll£ 4^7>4 d l 

2:71 -§-JI# ^°1 O^^tI] ^c}. 



1020030025997 2003/5/30 

<54> ^7} -g-g- ^% £j£ Tp^ *!#*J ^SL ifl*] <*#Q + 100°C A>o]fil 

^r£(-g-^- melt superheat=0°C~100°C)S t^M^ 4^*>4. «V 

^%^\7\ *H ^-e^H ^-S-7> &JL ^l-Aj ^51^.4 100°C 

^ ^r£« ^1«B£ ^^>7l nfl^-olnf. 

<55> HV^, -g-g-^# #e]W^l ^ -g-§-^^ ^7} O-UM} ol^ S A^ 

^3^1 -§-Ji#<I°| ^sj^cfl, ul<g^ ot 400ti fl ^e)ti. # 

^efl afe °J^Ji4 50°c ^s. ^ ^s^H -g-g-^-^ £ 

< 56 > HL*V, £ ^ofl $H A o > 7l ^aM^- JHti>^ £ A i s" *r Sl^r ^o], ^e] 

afl^l, ^, jL#-§-<>1 0.001 ^MJ^l ^«H£K£ ^£ «fl 

i^l-c^H HTfl ^a]7> £4. ^, #e] J^T -g~g-^-§- ^<S*U °1 -g~§-^ 

^*Hr #7iHH3 ^>7l^- ^lssi^ ^ ^HH & 

7} ttflg-olcf. Aj-71^ 3J*M# 5L«Kg: ^_o.^oj ^Aj-^o] 0 .001 

ifl^l 0.7 ^ CH- Al^oj) oil- nfl^l^S Al^f- ^ ojrf. 



I 

1020030025997 #^ ^^}: 2003/5/30 

<57> cfnV, Aj^^ ^ #*>7l# #5]* ifl<M #e^t Tll^Rr f-<*H 

# 7}5}Q|£ f^l-JE.^, ^H-^ _g_o_^o] JLAj-g-o] 0.001 vfl4 0.7 ^ <>|^ 

0.001 tfl*l 0.47]- ^ nfl^H ^l^v ^ 43" w>^^7D^ -g--g-^4=^ JL^ol 

0.001 ^4 0.H € ^ 014. 

<58> *V^ ; -g-g-^-^^r ^*H, ^Utt S-^-^*^ *4|*r 

£31^ #4«°fl -g-^^ ^^'nfl^ cl-o^x]£^- S}a|j£ ^-^>4. H^, 
*V 454 ^o], ol clTll ^o>ofl£ ^^>7l^ ^7>£]<H£ ^#44. 

dl, -g- 4^3^ ^ ^4°W 4-^, #^f°l 0.1 440.73 °1 

=fe ^]^(t2)4^i ^4 44 # 4M4^ $14. °i «fl, -§--§- ^3 ^4^-S^r 

0.2 o C/sec 44 5. Or/sec ^£7> ^ ^ 56^, ^^5] H£ D ^ °J43 

44^ 44 0.2°C/sec 4*1 2.0°C/sec ^£ 514. 

<61> OjAj- A|tg^. Uf^ tij-^^ 4Slg i UV-g-J7 Al-EflOj ^ #eiS]l- T^Kr A] 

4# Pfl-f 4^4^ ^ fl*r Hi, #7l -g~g- ^4 #S^y.S^ ^4^^^ 

JL^# 0.1 44 0.73 ^ ^Efl^ ^-^711 ^4fe 4344 ^jlS]^ A] 

4£ 30^ ifl4 60^1 1:444. °H 44 ^ls^ ^ 4-g-^H db^^ ^ 



1020030025997 2003/5/30 
<62> 0]^ J£T$ig v}Q 7jr£- tf]--g-j7 yj-yq^g. ^ £2^1 £ 10<>fl 14^- 

< 63 > ^ f £ 2<HH # ^ 5£^r ^ £ #tgo^ wj-eJ-3i*V ^ ^JAHlofl nj-s av-g- 

^ safe ^^*H£}. 

<64> o]e^> ###*l-g- tiJ-g-Jl ^#*lfe £ 2«\]*} # ^ ^ , n 

7> 1 ^5^0.(21) ^ ^ 2 #&|«.(22)S ^l!:^ 0 ! ^S. ^1 2 ^B^^(22)^| -§- 

a} ^tyRr Jgo^V *fl 1 £ ^1 2 l-ej^ (31)(32)S. ^wmt*. 

<65> Aj- 7 ] xfl^oj) -g-#Jf-(12)# ^tij^ji, o] ^-Tj-Jf (12)1- f£i4^ t 

7\7}7& <^7>-g- S^^l(ll)7} n^O] 014. Aj- 7 1 ^-^(12)^ ^7>7l^ ol7>-g- 
^(ll)fe ^(o)HAl)oH <^fl J7^^ ^ o}t}. Aj.7] #*}7]# ^-g- 

3^^1(11)% £^ *\]7}*\ ^7>7l^ ^7} ^?HKl2H ^-§-5)^- 2.^Bl«(22H 
°J7>*>£S. ^y]^ ^ojg., *q 2 (22)^11 ^£]fe -g-g-^-i: ^7f7l M^\JL, 

40]*(U)5LX\)6\] # 7 ]X\ 0.3. ^TJE]^ ZL ^71 £ ^ Al^V s,o) ^^€4. ^714 £ 
£ #7}7R> ^71-g- 3^^)(ll)fe f-tfSj ^7}7l JE«H A}-^ ^ JS«y#*l£ 
oHfl ?H€- ^-g-€ S^U, o) <2)o\}^ 2:^-4 57HV^]7> A>-g-^ ^£ ^4. 

A oM ^7>7l^ *}7}-g- 3^^1(11)^ H 2^^i 1- ^ £oj,-7|j 2 

#Bl£L(22)^ ^^(12)1- afl 2 #^Ji(22)^ $l#Pll H^i-if- ^ 

.V- ^7f7l^- <?]7]-g- ^^^l(ll)oll ^sfl »1 2 ^s]ti(22Hl -g-g- 
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^•71 2 ^sl«(22)^ 3)^4 -g-.^MH^ ^ 014. 

^1^ ^H^l a^l: *1-^HH ^lssf^^l 7R> jRyVi; 

W SX°-*^, *H-£ 0.001 lH^I 0.7^ afl*M ^^7l^- 

^ $IJL, «f^-a]s>7fl^ 3°l-£ ^ jo.^%o} o.OOl 0.4 ^S. € «fl?W ^1^1" 4 1 

£1°-^, 4^^^ *M£L a 0.001 0.1 ^£ € nfl^H 

<68> #7] *)] 1 #5]tL(21)<^ 7)] 2 #&]ti(22)^ £ 2<>)H # ^ ^s-o], a-^ 

H^M on- 711 2 ^^(22)7} z|i(0)^ ^ 

1 #^li(21) g.afl 2 #*qj±(22)^ ^*fl3. to, 4i7flS 7«1€ ^ 

5. 9X^. °1 si *V *ll 1 ^ *ll 2 ^e]y (21)(22)fe zl -g-^o] ^-g-s}^ -8-8-^(M)^ £ 

^ =L^3-, A o V 7l 711 1 #3*1(21)^. *1^1 ^^Tll Mpl£]£^ f>}3L, 

71 711 2 #El«.(22)Tr Tfl 1 #5^(21)4 ^^-i: f^J>-S t^JES 

<69> ole^l 73:611 fto]A\ f #7} ?)} 2 ^el*(22)^ , 

^r-g-^H ^7>7l^- H^oll °)n #e-lBlS <g*H sfl#*H, *ll 1 #e).a(21)fe 
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X| 1 #e)y.(21)^ Xl 2 #e)«.(22)^ $_x}7)^ -g-g- ^^n§- «h§-ZL #£-]5l 

(slurry)S Xl^Rr XlS-g-XS] 7]^4 Xl^ #^^« ^ ^*Rr ^ # 

<?o> o]!- Xl 1 ^4ii(2lH x] 2 #^«-(22)4 ^£ ^tfl^ ^^lfe 7> 

°« v ^^ ^^7} m}^^ ^ B fl#^(23)7> ^^U, Xl 2 #e|w(22)^l 

#€4(3)71- tf<3£4. 

<7i> ^-71 #3 el yfl#^(23)^r ##4^ ^Ml tfl-g-<5M ^Xl^ 3-*Mlfe- 31 

^fl°a ^-Mtt *I4#1H ^ 

<72> ne|Jl, ^-71 #^4(3)^ Xl 2 #&)y.(22)^ 4^ Q^o]) #<%S\o] £ 2^1^ -f 
^ $13^1, ^ z| HS 4 2 #5]y(22)7> -g-g- ^(M)^ ^-g-^ ^ SlE^- Xl 

2 #4-*(22)4 4^ ^1^4. ^-4^, Xl 1 #€4(31)^ XI 1 #4* (21)^1 

4^ ^ofl #<gsH J^Hr 44 ^ 0 1, #44<>1 7><y- a] ji^sh H a e i°l ^€ 

<73> # 7 14 ^ XI 1 ^ Xl 2 #e]w.(21)(22)fe o o ^ol 7fl H J"4 €J1^ 

&°.4, n #-?-sL Xl 1 ^ X] 2 #^^(3i)( 32 )7> ^€ ^ ^3E:4£ <H«I^ ^ 
3-8-^ 4 SXwS: #^°)4. ^^1, ^71 XI 1 ^ XI 2 ^4«-(21)(22Hlfe -£ 
°H £444^ &oj:4 n J: t£4 ifl^-Al7lJl, o] ^tflt- XH^l ^^l^ 

<74> fsj-jg, ^-7) XI 1 #e^tL (2lHlfe 51 2°IM 1- ^ 91^°}, 4^°-S XI 1 £5^^ 

#*](41)7> cl ^-7>1 ^ 514. 4 X] 1 ^SL^^l (41)^ 401^(42)7]- ifl^ 4| El 
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431(43)4 *^^7\ € 4Ha] o)6\] *V^4^ 3£ ofulji, *j| i ^*(21) 

4 ^ <3<^ S^a]^ ^ ojfe ^olTg 5Jo]s. if^cf. o] *|| i £51 

2^#4(41)^ ^ 1 #3«(21) ifl^H 7>^£|b ^e^ 7 > ^-^^l ^^sjfe #4 



(42) vUl- JliMl ppfl^ £511- a^^MI *fl 1 #4^(21) #44 

9] £51« ^ ^4, °l^t]r ^ 1 ^#4(41)tt ol «|ofl51 41 4 

4 f-ol Aj-g-^ ^ &4. 
<75> -L^JL, 4 2 #4ii(22HJE 51 3°fl4 # n= Stl^°l , *fl 2 £51 

(44)7} 4 *r &4. #4 2 £51 ^#4(44)fe *f| 2 #4«-(22)4 

^4^T 2)-o]^(45)7> 44 43! (46) 4 $^Sj-Jl t =L $)^°_ 

5L 41 3U(47)4 -g*144 7}<I4*l-& ^^1- ^ $14. 4 nfl, #4 V§Z^ 44^ 
^ 2 #4*4 ifl^-o)] nfl^S]^ ^ ojji, o}2\i$ ^7j\+ 5>H1 *fl 2 # 

4**11 ^-g-^ -§--§- ^KM)^ *344^ =r 344 44t!: ^44"4451 7Hr44, 

^-71 7><i^-^ S1*V #1 44# 7><g7l^51 A>-g-^ ^ olcf. 44^ *q 2 £ 

51 #4(44)tt 4 2 #4*-(22) 44 -g-^^r ^ #444 £51f- ^451-It 

5*^ 44^ ^2:4^ 4^ ^ 01 #€r44. 441* 4 2 £5131444(44) 
ofl 4*fl ^7} A\ 2 #4«-(22) 4°ll -§~§- 44tt ^fSlsL ^4€ *r 44. 

<76> #7] 4 ££ ^ 2 £513^344(44)^- 51 3°1H # ^ 5*^ 44 £4, *l] 2 #4 

J±(22)4 43H1 £4 ^J£ &44, ^r(M)4 ^-&4fe ^^5] ^oflnV 



, 51£Jl41- 4^W. 4^, A oM 
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4 2 ^£2:^^-^(44)^1 4 2 #4«-(22) vfl «H1 -g~8"#^r(M)£ 

0.1 tfl^l 0.75] JL^^) ^1* ofl44 *r $14. 3=$, ^4 2^^H 0.2 
vfl^l 5.0°C/s4 ^HS. ^444, 4^^.>n^. o.2 vfl*l 2.0°C/s4 

olcf. ol nfl, o}5)^- 44 ^o], £*>7l#4 HtiVol ^ 

£ XUi, #44 # ia44^ ¥^M1, ^, #44 #4 9}7}7} $m *«?H|;e 

« $14. -§--§- ^4 ^^tH^-M ^ ^je oicf. zl44, 4^ ^ 

4^ ajHAl #7l<4 ^ X(l 2 2:^^1(44)^1 4^1 1 £ 7>^-tb 33£: ^tf. ^, 

-g- $14-*^ ^ 2 #e)a.(22) ifli ^-§-^ £"8-#^r£ ^#4(44) 

ojol 7>£ ^444 Aj- 7 |<4 jTAj-o.^ ^eiE]# ^ ^JE $!-§-£ #^14- 

<78> Aj-7l *fl 2 #e)j±(22H # 0 J4^ #4*1(3)^ ^IH^I 4*fl 151 

• 4 ^4^4 (4^4 HI *fl 1 #4^(21) ^ .all 2 #4*1(22) 4* 4^E- 4 

t $14- -8-71 #£4(3)tt 344 #4 ^17>5]J1 ^44 
^, #slel» ^oj-ofl Aj- 7l 2 ^^W(22)7> ^9] -g-71 ^Aj-ol sl^s. 

4^, ^eisl ^12:7} #S.£lJL »1 2 #4^(22)7} ^ 1 #51*1(21)4 4Hlfe 

71 #^ell- #44 £#^(23)4 7>^>£S. ^34. 

<79> Aj-71 <y-#«-(6)^ #ei^ ^#^(23)4 4^ <fl*i^ ^Jo Si #^4 (3)4 7}-°H 
4*11 4#44 £#4 #44* -g-^ ^444(62)4, £#4 #44* ol 

^4?lfe o]^ l-ei(61)l- ^ $14. °H 44, 4#4 4*11 S^r 44 f-^ ^> 

^ $14. 

<so> nff^S, £ 2 44 £ 6# ^ 444 44 £ ^4 4^4 # <H ^ 

4°H 4# 4-§-Ji ^4*14 4-8-^ #^4. 
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<8i> 5L 2*\}*\ 1- 9X%°], ^1 2 #^JeL(22)7> 1 #&|tL(2lH cj)*fl ^ 4 

h, 4^*}^ 905LS. ^<h^ ^eihh *u 2 ^em4 ^>«. 7 > #Bd^(3)^i n$ 

^ ^ 2 ^« (22) ^3fl7>. -§--§- ^-§- ^ ^o]. 45^- 

*>4. Zl^Jl, 5/^(1)^^ #4-7l# °lf% ^ 2 #elii(22H i 

^ ^ 7^ #4-71 o]7]-s| £ s. ^j-r}. £ y>^-^*V <H °fl 4 

4^ A <M #471/3" o]7>-8- S^^l(ll)^ 250V, 60Hz, 500GaussS #44*<Mr ^7>^- 
5^4, ^H-A] t^TT 4^, tiV-§-Jl ^^-g- ^7>7l^- 4-£"4 

<82> o] ^e)H4 if5L^ 30M -g~g-£ -g~g- ^#(M)£ e)H«4 ^o. £71(5)41 

$n #44^4 *H 5^ *fl 2 #4* (22) ^W- 4 ^, 3-4 

telM.t 33 <^^*H -g~g-€ 6 -»4^ -8-8-^4 ^45- #3* ^ ^f^£^ % 
^S. $14. 4 nfl4 #4 -§--§- 44 £4, djtf^ lOOTC^S. 

Si £JE7> 44i ^444. 4 «fl , -§-§- ^#(M)4 ^^lfe alT 2 #^y(22H^r IS. 
3 7^ ^-g-^MSAl)^ <^^^H -§-§- ^r4 nj. 7l M 2> Ar = oJ 

<83> 44*3, -g-g-S]<H -§--§- H44 4^5U ol^- *fl 2 

^4«(22W ^44, A 2 ^el«(22) 4*H1 ^4 4^ °J41:4 ££4t11 

£U, o] ^4ff BBVe^ a^V^ -xjAj- qqo] <H444 <£j\] £t}. 

<84> ^-71 Xj7}7l^ ^!7>fe 4 .#ri|| E -^-4 ^-AHl 7HW71M-, fc-fr 
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=l jl^o] o.ooi *fl*l 0.7 € «>^-^^>^l^ 3 

zl Ji^-ir°l 0.001 0.1 3) IE € A^A *l^rM-. $m 

<86> ^a}7) <&7}7\ ^ i&^r £*}7l#2} ^7l-7> ^S)^ ^tt ^<?H ^7) 

4 2 ^sl«.(22)^ -§--8- ^o] o.l 0.7^1 Jl^-ir^l °lf- «fl4^1 #-£S. ^ 

^4^-^11- 7^^ al-g-Jl ^-^ lit^. *1 ^-71 ^4 # 

^ 44 *fl 2 ^el«.(22)^^ofl ^*1^ ^] 2 2:^^-^1(44)^1 ^sfl ^^s] 

°] 0.2°C/sec vflxl 5 <> C/sec^ ^£7} f ^ , 3 4^*>^fe 0.2°C/sec ^4 

2°C/sec^ '#.£71- 1 # 0.1 ^4 0.7*11 o]a- A l#(t2)fe *lej 

<87> ol^Tfl Hl-g-Jl ^ ^2:*! ^flfe £ 4°1M # T* 5K°1 , 4 1 

. (21)1- "^^H ^1 2 #Bly.(22)« 5)^Al^ xfl 1 #H]y.(21)^l l^m4. 

<88> zielJi, #^71(3)1- ^7l #ei&l 5.#^(23)4 a oH^S . *H 2 

(22) ifls] ^e^Ell- Tfl 1 #3*1(21) ^S. «y-%Al^ o.^, s ^( 2 3)# 
#e]eKS)7> «y-#^-(6)S. Hfl#sl£S. ^vcl-. o] ufl > ^11 1 #em(21) ^4 *ll 1 £-£2: 

<89> cl^Tfl ^Eisl S#^(23)S^-Ei £#£l^ #&M*r #4^ ##^(6)3 ^4^1 

(62H ^efl ^-^sl^Ai c)^ t-eK6lH 4*11 °1^£ £ 5<HH -f ^ ^o], 
fil £#^(23)^1 ^-^«=H1 ^EK63)°fl e\n ^#£4. 
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<90> o^ fl(E) - o}$ ^(61)4 °}^S\5L, Til 1 ^sl*L(21) ifl4- #^1- 

^ al^Cbiscuit: B)^ £ 6^^ # ^ SU^-^l , #3*1 (3)f- ^5fl^ 4^ 

A171J1, ^1 2 #e)ti.(22)» Z]-£^ Sl^-Al^ 4 1 #5^ti.(21)Sl ^7} 7fl 

oi> ol^Tfl ali^(B)4 ^4^r £ 2°1H 1; ^ ^ol, 4 2 #3«(22H 4 

<92> o^el £ ^^-^ ^b|b] ^3HH <y-## *l^*>7l 4-S"4 Ji^^^l ##41- X\ 

^ 7^4 2]Sfl ^ oHl tr^ ^ ^ji ^ Al^ £^ ^ 

<93> ^g, -#7l<4 £ 74*11: ^ 5^ 44 £o| ( ^efli a£ 

^(7)# £fe iell^ ^^^lS^i A>-g-^ ^ 0,4. ^, -a a>^-3l*V 

q.^. ^ ^ahhi ^ tiV^-ji A^^lfe #e^e] £#^(23)4 ^l^AS. 7><£ 
(71)(72)^ Sefli ^^^-(7)1- 3Hr4. °1 Sefli ^*fl £ 

#^-(23)^-4 7pJ- #33fe 7><a- ^(71) (72)4 cfl-§-Sl^ tg#o_^ 

4*1 # ^ 9l$r 44 4 2 #£lJi(22H -g--g- ^*r(M)# #&M« 

£ 84*1 I" ^ 5^1, 4 2 ^51^(22)1- 4 1 #&m(2lH l^-Al^Jl #3*1 
(3)« 0]^ #431- #33 £#^(23)^1 7}^^. o] nfl , 1 

(21) S>1^^1 ^ 1 ^£^^^l(41)oll ^sfl #^el^ ^0} sl^ § ^ 014. 



/ 
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<95> ^4 S.#^(23)t- f-tfl £#4 #&jBl(S)*r 51 9 ^ 51 KHH # , 

Sefli ^W)4 7pg- ^Sl;(71)(72H ^1*fl 7}<#£|4 ±^$\ £.3. $%$3L, 
#B)B] £.#^(23)4 #=§H 44t!f ^3(73)41 £#€4. 

<96> *j| i ^ejy(21) tflofl #7fl4fe wli^(biscuit: B)£ 51 lH^ ^ ^ oi^o] ( f- 
3*1 (3)# ^4 4*1 47M?U, *fl 2 #^«.(22)# 4i34 4515. s^l^ 

*1] l #4* (21)4 4# 7fl^£^- ^ ^,t5i4 ^#^4 « 

4. 

<97> ojs^j a]i^(B)^r ^MItt 51 7°fl4 # ^ 91%°), *H 2 #4*-(22H 4 

*1 -§--§- ^-fr* ^ &514 «: *d#lL> 43* ti J4*M ^flW. ^> 

4 jif^ofl 4^.^3101 4^14^7 ^t§^ cy-g. - 014. 

< 9 9> o)a o v 44 4^ ^ ^4 4-g-ji ^*§#4^ 4<#^ ^/f-^, ^11- #^ 

I 1 ^^ Jl41 

<ioo> Aj.4^ 44 ^.o}, £ ^ofl 4413 4^-4 jl4« sa^. 
<ioi> ^ 3*1130.3. ^4-4 ^4^ ^#-1: <^ + 014. 
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<103> ^ A^J*o] 7 |^j^ A^o] §>AV^ ^ ol^ 

±3.7} ^q- . 
/US ^ 91^. 

<106> ^A*H, #e|E] ^-BfloflAi ^<5}J=LS, S]*fl A^o} 7>^*fu}. 

<107> Z\<$ Aj^ofl Jf^o] ifl^o] ^O^jjl, oflui^l £Aj*. t*^ ^ 

SI^, A)^ ^Al^ - Olcf. 

<ios> ^ <^Ho]Hir <£^-& *V^£ ^Ai^ii- ^ajo.^ 43^^0.4, £ A> 



--^1020030025997 . fr^ 2003/5/30 

1] 

tt 7ll2#^ti.; 

3<H3E. a o v 7 ] ^2^^ti.S] -g-g- ##ol ^-g-sq^ ^7.}7l^ ^7}-^ 

a • 

A o v 7l 1 %<>-3-, oi-g-^ 

^*Hr £f"*Kr 3# ^-^AS ^ ti>-§-Ji 

l^-i 7 -^ 2] 
3] 
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4] 

5] 

#7] mti}^ #7] *]] 2 -g-g-^o] ^<%$7] o)#6\] %z}7]tt 917}*} 

6] 

7] 

4V7l H^fe 4>7l 4 2 #&laofl -§--§-^6) ^JS}^ 5L^°\) &z}7]#£ ol 7 >^> 
8] 

41^ ^14*J- ^ 0]±- ® *M 91°!*)', 

<#7] $]7># ^"71 all 2 J. ifl$l -§-§-3-^5] ^ A o V 

o.OOl ifl*l 0.7^1 °}^r nfl^l *l#*Hr ^-i- ^3..^ H J:-§-Jl 
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l^^J- 9] 

10] 

0.001 ifl*] 0.H oil- afl^l ^1^^ ^J-ir ^ O-sL ^ ^§-uL-^^^l. 
111 

12] 

[3^8- 131 
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#7i a] 2 ^s. ^ #^1tt #7i »i 2 #emoii ^ #*1 ^ #71 2 

14] 

*1112#oll &<>H, 

#7l *fl 2 -¥r5L #*1tt #71 *)1 2 J± -g-g.^-^ 0.2°C/s vfl^l 5.0 

15] 

^14#i Si*]*], 

#71 ^1 2 -°r5L #^lfe #71 ^1 2 ^ -§-gr^f-°r 0.2°C/s tfl^l .2.0 

r/s^i 7i^ ^ ti}-s-ji ^#*l. 
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